














R E S E A R C H  A R T I C L E  
Methane removal using materials from biofilters at 
composting plants  
Loại bỏ khí Mê-tan bằng cách sử dụng vật liệu trong các bể lọc khí sinh học ở các cơ sở sản 
xuất phân vi sinh 


























According	 to	 the	 Intergovernmental	 Panel	 on	 Climate	
















CH4	 removal	 was	 observed	 with	 low	 gas	 flows	 and	 high	
concentrations	in	the	soil	or	in	biofilters	(Bender	&	Conrad,	








































2. Materials and methods 
	







air	 left	 the	 biofilter	 in	 a	 chimney.	 Here	 the	 gases	 were	
measured.	At	the	open	biofilter	of	16m2	(4x4m)	was	cov-




space	 vials	 and	 subsequently	 analysed	 for	 CH4,	 CO2	 and	
N2O	by	gas	chromatography (ECD/FID,	SRI	8610C,	USA)	in	




Figure 1. Schematic of a capsulated biofilter 
	
2.2 Experimental setup 
	
After	 screening	of	27	biofilters,	 solid	 samples	of	 the	bio-
filters’	from	the	most	CH4	reduction	was	taken	for	labora-
tory	experiments.	The	experiments	were	carried	out	in	18	
batch	 reactors	 (5L)	 (Figure	 2).	 Each	 batch	 reactor	 con-
tained	1kg	biofilter’s	material	at	the	outset	of	the	experi-
ment	(Figure	3).	It	was	assumed	that	methanotrophic	bac-














Figure 2. Test kit for determination of CH4 removal capacity 
	
	
Figure 3. Material of biofilter for the testing of CH4 removal 
capacity 
	


























3. Results and discussion 
	




ters	were	 shown	 in	 Figure	 4.	 CH4	was	 reduced	 and	 pro-
duced	in	the	biofilters.	The	removal	efficiency	ranged	from	




















































CH4 oxidation rate (%)
Inlet CH4 concentration (ppm)
	
Figure 4. Inlet CH4 concentrations and removal efficiencies of 
CH4 at the studies biofilters 
	
Table 1. Comparison of removal efficiency of biofilters: this 


























reduction	 of	 80%	 in	 a	 biofilter	 with	 the	 load	 of	 0.75	




meability	 as	 well	 as	 the	 volume	 flow	 of	 the	 gas	 to	 be	
treated	 (Bender	&	 Conrad,	 1992:	 Benstead	&	 King	 1997	
and	Dunfield	et	al.,	1999).	In	fact,	the	low	CH4	removal	ef-








The	pH	of	biofilter’s	material	was	 from	neutral	 to	a	 light	
alkaline	 (ranged	 from	7.16	 to	 7.82).	 The	pH	 values	were	

























































Figure 5. CH4 concentrations in the reactors during incubation 
time 
 
CO2	concentration	was	 increased	 steadily	 (Figure	 6).	 CO2	
generation	was	increased	15	times	after	49	hours	of	incu-




































The	 formation	of	N2O	during	 the	 further	duration	of	 the	
experiment	indicates	that	some	N2O	production	occurred	




















































condition.	 Therefore,	 the	 designing	 the	 biofilters	 corre-








3	 times	higher	 than	the	 inlet	gases.	 If	 it	 is	 the	same	ten-
dency	in	the	continuous	reactor,	it	will	be	concerned	more	
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